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BEST M/Aii AO" •= COPY 

DESaUCPTION 
PQLYIMIDESILQXANE SOLUTION COMPOSITION 

5 

fieijD op the invention 

The present invention relates to a polyimidesiloxane 
solution conposition and more particularly relates to a 
10 polyimidesiloxane solution composition favorably enploy- 
able for manufacturing a wiring board on vAiich an insu- 
lating cured film is formed. 
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BACKGROUND OF THE INVENTION 



In advance of perfoiming a process for connecting an 
electronic component to a wiring board having an electric 
circuit wiring area thereon, a curable resin solution 
cortposition is applied on a certain area of the electric 

20 circuit wiring area to give a coated film, and then the 
coated film is heated to give an insulating cured film* 

Document 1 (JP-a-2002-12664) describes a polyimide- 
siloxane solution cornposition enployable for formation of 
an insulating film (protective film, solder resist, 

25 interlayer Insulating layer, etc.) ^/vdiich is used in an 
electronic coirponent packaging. The polyimidesiloxane 
solution conposition contains polyimidesiloxane soluble 
in an organic solvent and a curable cortponent such as an 
epoxy compound and/or a polyvalent isocyanate conpound. 

30 The solution composition can be well coated on a sub- 
strate such as a flexible wiring board iry a screening 
printing method, and the coated layer can be heated at a 
relatively low tenperature to give an insulating cured 
film. Thus formed insrxLating cured film is closely at- 

35 t ached to the substrate and does not bring about warpage 
of the stabstrate- Moreover, the iiosulating cured film is 
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good iij ali of heat resistance, resistance tc solvents, 
resistance to chemical tnaterials, flexijig resistance, and 
electric performance- Accordingly, the solution composi- 
tion is favorably ettployable for forming an insxxLating 
5 cured film (protective film) for the purpose of protect- 
ing a flexible wiring board such as TAB (Tape Automated 
Bonding) tape or a flexible wiring board. The above-men- 
tioned polyimidesiloxane solxible in an organic solvent is 
prepared by the reaction of an aromatic tetracarboxylic 

10 acid corrpound, a diaminopolysiloxane component, and an 
aromatic diamine conpound having a polar group. 

Document 1 further describes that a def earner can be 
optionally added to the polyimidesiloxane solution corrpo- 
sition. There are described exanples of the def earners 

15 such as an acrylic defoamer, an acrylvinyl ether defoam- 
er, a fluorine-containing defoamer, and a silicone de- 
foamer. As exanples of the silicone defoamers, there are 
mentioned dimethylpolysiloxane defoamers of a soluticm 
type and an oil-cortpound type (e.g., KS-603 available 

20 frxDm Shin-Etsu Chemical Industry Co., Ltd-, and DB-100 

available from Dow-Coming Corp.) / The defoamer used in 
the working exanples is Floren AC326F (i.e., acrylvinyl 
ether defoamer) . 

Heretofore^ the electro-conductive connection of an 

25 electronic cottponent to a wiring board has been made by 
the use of solder or a burtp of an electro- conductive 
material such as gold. Recently, however, an anisotropic 
conductive material such as an anisotropic conductive 
film (ACF) or an anisotropic conductive paste (ACP) has 

30 been used for attaching an electronic conponent such as a 
liquid display connponent to a wiring board. The elec- 
tronic connection is formed via an outer lead of the 
wiring board - 
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SUMMARY OF THE INVENTION 
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The inventors of the. present invention have made 
studies an defoamers for the use in the polyimidesiloxane 
solution composition of the above-mentioned Document 1 to 
- discover a defoamer which is more effective to in^part 
5 adhesion of the insulating cured film produced by the 
polyimidesiloxane solution composition to an insulating 
board and further more effective for releasing air (bub- 
ble) from the solution connposition in a short period of 
time. As a result, they have found that a dimethylpoly- 

10 siloxane defoamer (silicone oil) which is a representa- 
tive silicone defoamer is most effective for the above- 
mentioned purpose. 

The inventors have further found, however, that a 
polyimidesiloxane solution conposition of Document 1 

15 containing a dimethylpolysiloxane defoamer to enhance 
defoaming paroperty causes certain troubles when it is 
coated on a wiring board. In more detail, in the case 
that the above-mentioned polyimidesiloxane solution com- 
position is coated on a wiring board to form an insixlat- 

20 ing cured film, an outer lead of the wiring board shows 
poor affinity to an anisotropic conductive material. 
Itoerefore, an electronic con5)onent cannot, be connected to 
the outer lead via an anisotropic conductive material 
with good electro -conductive connection. 

25 The inventors have further studied the reason of 

poor affinity between the anisotropic material and the 
outer lead. As a resxilt, they have found that a film of 
the polyimidesiloxane solution conposition containing a 
dimethylpolysiloxane defoamer which is coated on a wiring 

30 board releases a portion of the dimetlylpolysiloxane de- 
foamer onto a sinrface of the outer lead of the wiring 
board and that the released dimethylpolysiloxane remains 
on the outer lead after the coated film is heated to give 
an insulating cured film. Then, the inventors have con- 

35 eluded that the dimethylpolysiloxane remaining on the 
outer lead decreases affinity (that is, so-called wet- 
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tability) of an anisotropic conductive material to the 
outer lead and that thus decreased affinity distiarbs 
electric coimection of the anisotropic conductive materi- 
al to the outer lead. 
5 Following the alDOve -mentioned conclusion, the inven- 

tors have continued their studies and foimd that if a 
portion of the dimethylpolysiloxane (i.e., representative 
silicone defoamer) in the conventionally enployed sili- 
cone defoamer cc^rising dimethylpolysiloxane and a mi- 

10 cro-powdery silica is replaced with a dimethylpolysilox- 
ane having a hydrophilic group (particularly, polyo3«y- 
alkylene group) in its side chain or at its terminal, the 
following favorable characteristics are imparted to the 
silicone defoamer: the defoaming property (i.e., property 

15 to smoothly release bubbles to outside) is inproved, the 
release of the dimethylpolysiloxane from the coated and 
cured solution corrposition onto the outer lead of a wir- 
ing board is reduced; the affinity between the outer lead 
gnfi the anisotropic conductive material is improved; and 

20 the anisotropic conductive material is connected to the 
outer lead with improved electric connection. 

Accordingly, the present invention resides in a 
polyimidesiloxane solution corrposition comprising an 
organic solvent, a polyimidesiloxane solvible in the or- 

25 ganic solvent, at least one curing conponent selected 
from the group consisting of an epoxy corrpound and a 
polyvalent isocyanate coitpound, and a silicone defoamer 
(i.e., antif earning agent), wherein the silicone defoamer 
comprises dimethylpolysiloxane, a polysiloxane compound 

30 having a hydrophilic gro\:qp in a side chain thereof or at 
a terminal thereof, and a micro-powdery silica. 

Uie invention fiirther resides in a method of pre- 
paring a wiring board having an insxiLating cured film on 
a surface thereof, which conprises a step of coating the 

35 polyimidesiloxane solution conposition of the invention 
on a local area of an electric circuit siarface of a wir- 
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inc bc-ard to fomi a coated film, aiic e step of heating 
the coated film to give ari. insulating cured film. 

The invention furthermore resides in a method* of 
connecting an electronic conpcaient to a wiring board, 
5 which conprises the steps of coating the above-mentioned 
poiyimidesiloxane solution coirposition of the invention 
on a local area of an electric circuit surface of a wir- 
ing board to form a coated film, heating* the coated film 
to give an insulating cured film, and connecting an elec- 
10 tronic conponent via an anisotropic conductive material 

to a wiring siarf ace of the wiring board in an area having 
no insulating cured film thereon. 

Industrial Utility 

15 

Ihe poiyimidesiloxane solution conposition of the 
invention smoothly releases air bubbles which have been 
incorporated into the solution cottposition when it is 
coated on a wiring board by a coating procedure such as 

20 screening printing. Further/ the release of dimethyl- 

polysiloxane from the coated solution coirposition onto, an 
outer lead is reduced. Accordingly, the polyitnidesilox- 
ane solution conposition of the invention can be favor- 
ably enployed with good workability for preparing a wir- 

25 Ing board having an insulating cured film. 

Further, an electronic component can be connected 
via an electric conductive contact material, particular- 
ly, an anisotropic conductive material, onto , the outer 
lead of the wiring board having an insulating cured film 

30 which is prepared using the poiyimidesiloxane solution 

corrposition of the invention, with practically good elec- 
tric property. 

BRIEF DESCRIPTION OF DRAWINGS 

35 

Fig, 1 is a schematic section of a wirii^ board 
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having an irxnez~ lead onto which a chip conponent is con- 
nected and an outer lead onto which an electrode of a 
liquid display device is connected via ACF or ACP. 
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an insulating board made of polyimide film 

electric circuit wiring 

cured film (protective film) 

plated tin 

IC chip component 

gold hfump 

underfill 

anisotropic conductive film pr paste 
electrode of liquid panel substrate 
liquid panel substrate 



15 PREFERRED EMBODIMENTS OF THE INVENTION 

Preferred embodiments of the polyimidesiloxane solu- 
tion corrpositions of the invention are described below. 

(1) The polyimidesiloxane solution conposition com- 
20 prises 1 to 50 weight parts of the curing conponent and 1 

to 10 weight parts of the silicone defoamer per 100 
weight parts of the polyimidesiloxane soliible in the or- 
ganic solvent . 

(2) The defoamer contains the polysiloxane conpouod 
25 havixig a hydrophilic group in a side chain thereof or at 

a terminal thereof in an amount larger than an amount of 
the dimethylpolysiloxane . 

(3) The defoamer conjx^sition comprises 1 to 20 
weight parts of the micro-powdery silica per total 100 

30 weight parts of the dimethylpolysiloxane and the 

polysiloxane conpcxmd having a hydrophilic group in a 
side chain thereof or at a terminal thereof . 

(4) The hydrophilic group in the side chain or at 
the terminal of the polysiloxane compound is a poly- 

35 oxyalkylene group (particularly, a group corrprising a 
copolyner of ethylene oxide and propylene oxide) . 
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(5) Tne polyimidesiloxane solution coirposition 
further conprises an inorganic filler. 

(6) The polyimidesiloxane solution coirposition 
further comprises a curing catalyst (curing agent) . 

5 (7) The silicone defoamer shows a water drx:)p con- 

tact angle of not higher than SO'^. 

The polyimidesiloxane soluble in an organic solvent 
and at least one curing conponent selected from the groxap 
consisting of an epoxy compound and a polyvalent isocyan- 

10 ate corrpound which are enployable in the polyimidesilox- 
ane solution composition of the invention are described 
below. As is described hereinbefore, the polyimide- 
siloxane solution cortposition of the invention is an 
iirprovement of the polyimidesiloxane solution ccannposition 

15 described in the aforementioned Docviment 1. It is i?oted 
that Document 1 has detailed descriptions concerning the 
polyimidesiloxane soluble in an organic solvent, epoxy 
cotrpound and polyvalent isocyanate compound. 

The polyimidesiloxane solvible in. an organic solvent 

20 vdiich is eirployed in the polyimidesiloxane solution, com- 
position of the invention can be prepared from an aromat- 
ic tetracarboxylic acid conpound and a diamine cortposi- 
tion cortprising diaminopolysiloxane and an aromatic 
diamine cotrpound having a polar group, in essentially 

25 equal molar amounts, preferably in a 1.0 to 1.2 molar 

amount of the aromatic tetracarboxylic acid conpotind per 
one molar amount of the diamine conposition. The reac- 
tion is performed in an organic solvent. 

Exanples of the aromatic tetracarboxylic acid cpm- 

30 pounds include aromatic tetracarboxylic acids such as 
2, 3 ^ 3 ' , 4 ' -biphenyltetracarboxylic acid, 3 , 3 ' , 4 , 4 ' - 
biphenyltetracarboxylic acid, 2 , 2 3 , 3 ' -biphenyltetra- 
carboxylic acid, 3, 3',4,4'-diphenylethertetracarboxylic 
acid, 3 , 3 ' , 4 , 4 ' -diphenylsulf onetetracarboxylic acid^ 

35 3,3 ' ,4,4 ' -benzqphenonetetracarboxylic acid, 2,2-bis(3,4- 
benzenedicarboxylic acid)hexafluorqprqpane, pyroraellitic 
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acid, 1,4-bis (3, 4-ben2eneciicarboxylic acid) benzene, 2,2- 
bis [4 - ( 3 , 4 -phenoxycarboxylic acid) phenyl] propane , 
2,3,6,7-naphthalenetetracarboxylic acid, 1,2,5,6- 
naphtiialenetetracairboxylic acid, 1,2,4,5 -naphthalene- 
5 • tetracarboxylic acid, i, 4, 5, 8-naphthalenetetracarboxylic 
acid, and 1, 1-bis (2, 3-dicarboxyphenyl) ethane; acid di- 
anhydrides thereof; and esters thereof with a lower alco- 
hol • Preferred are 2 , 3 , 3 ' , 4 ' -biphenyltetracarboxylic 
acid, 3 , 3 ' , 4 , 4 • -diphenylethertetracarboxylic acid and 

10 2 , 2 ' , 3 , 3 ' -biphenyltetracarboxylic acid, dianhydrides 

thereof, and esters thereof with a lower alcohol; because 
these conpoiinds give polyimidesiloxanes having a good 
solijbility in an organic solvent. 

As the aromatic tetracarboxylic acid compound, an 

15 aromatic tetracarboxylic acid dianhydride is preferred, 
because the dianhydride easily reacts vrith the diamine 
conposition. If the aromatic tetracarboxylic acid dian- 
hydride is employed in an amount more than 1.05 molar 
amount per one molar amount of the diamine cotrposition, 

20 an xmreacted anhydride ring remains in the reaction prod- 
uct- Ihe unreacted ring can be kept present without a 
fxarther processing, but can be reacted with an esterify- 
ing agent to open this anhydride ring and yield a half - 
ester product. 

25 The diamine conrposition of the invention can contain 

diamine compoimds other than the diaminopolysiloxane and 
the aromatic diamine compound having a polar group ♦ The 
diamine conposition of the invention pref eirably coirprises 
30-95 molar preferably 50-95 molar %, more preferably 

30 60-95 molar %, of the diaminopolysiloxane, 0.5-40 molar % 
of the aromatic diamine compound having a polar grouqp, 
and 0-69.5 molar % (generally 0-30 molar %) of other 
diamine compounds. 

The diaminopolysiloxane constituting a diamine com- 

35 ponent of the polyimidesiloxane preferably has the fol- 
lowing fonraila (1) : 
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Formule (i) 

5 H2N-R1 -[ Si-0j;^Si-Ri-NH2 

R2 

In the fortnala (1) , represents a divalent hydro- 

10 carbon group or aromatic group; R2 independently repre- 
sents a monovalent hydrocarbon group or aromatic group; 
and nl represents an integer of 3 to 50. Preferably, Ri 
Independently represents a diva^lent hydrocarbon group 
having 1 to 6 carbon atoms or phenylene^ especially pro- 

15 pylene; R2 independently represents an aUcyl group having 
1 to 5 carbon atoms or phenyl; and nl preferably is 3 to 
20. If the diandnopolysiloxane is a mixture^ nl can be 
calculated firom an amino equivalents 

Exatiples of diaminopolysiloxane include a, o) -bis (2- 

20 aminoethyl) polydimethylsilo:xane^ a , (i)--bis {3-aminqprqpyl) - 
polydimethylsiloxane , a , © -bis (4 -arainophenyl ) polydimethyl- 
siloxane, a,0"bis (4-amiiio-3-niethylphenyl)polydiTnethyl-- 
siloxane, a, w-bis (3-aminqpropyl)polydiphexiylsiloxane, and 
a , -bis (4 -aminobutyl ) polydimethylsiloxane . 

25 The aromatic diamine compound having a polar group 

vAiich constitutes a diamine conponent of the polyiTnide- 
siloxane has in its molecular structure a polar groL5> 
vdiich reacts with an isocyanate group or an ^)oxy groi^* 
Hie aromatic diamine conpound preferably has the f ollow- 

30 ing formula (2) : 
Fontiula (2) 



-lo- 
in the formula (2) , each of X and Y independently 
represents a bond, CH2/ C(CW3)2, CiCF^)^^ O, a benzene 
ring, or SO^; rl represents COOH or OH; n2 is 1 or 2; each 
of n3 and n4 independently is 0, 1 or 2, preferably 0 or 
5 1/ with the proviso that at least one of n3 and n4 is 1 
or 2. 

Exanples of the diamine corrpoxmds of the formala (2) 
are diamine conpoimds having OH group including diamine 
phenol conpovinds such as 2,4-diaminophenol; hydroxj^ii- 

10 phenyl compounds such as 3,3' -diandno-4 , 4 » -dihydroxi*>i- 
phenyl, 4,4 • -diainino-3, 3 ' -dihydroxybiphenyl, 4,4 ^ -di- 
amino-2 , 2 ' -dihydroxybiphenyl, and 4,4' -diamino-2 , 2 ' , 5 , 5 ' - 
tetrahydroxybiphenyl ; hydroxydiphenylalkane conpo\mds 
such as 3,3' -diaTnino-4 , 4 ' ^dihydroxydiphenylmetharie, 4,4'- 

15 diamino- 3 , 3 ' -dihydro^Q^diphenyimethahe , 4,4' -diamino-2 , 2 ' - 
dihydroxydiphenylmethane , 2,2 -bis [3 -aTTiino-4 -hydroxyphen- 
yl] propane , 2,2 -bis [4 -amino- 3 -hydroxyphenyl] propane , 2,2- 
bis [3-amino-4-hydroxyphenyl] propane, and 4,4' -diatnino- 
2 , 2 ' , 5 , 5 ' -tetrahydroxydiphenyltne thane; hydroxydiphenyl 

20 ether compounds such as 3,3' -diamino~4,4' -dihydroxydi- 
pheiayl ether, 4 , 4 • -diandno-3 , 3 ' -dihydroxydiphenyl ether, 
4,4' -diarnino-'2,2'-dihydroxydiphenyl ether, and4,4'-di- 
amino- 2 , 2 • , 5 , 5 ' -tetrahydroxydiphenyl ether; hydroxydi- 
phenyl sulfone compounds such as 3,3' -diamino-4,4 ' -di- 

25 hydroxydiphenyl sulfone , 4,4' -diamino- 3,3' -dihydroxy- 
diphenyl sulfone, 4,4' -diamino-2, 2 '-dihydroxydiphenyl 
sulfone, and 4,4' -diandno-2 , 2 ' , 5 , 5 ' -tetrahydroxydiphenyl 
sulfone; bis (hydroxyphenoxyphenyl)alkane compounds such 
as 2, 2-bis [4- {4-amino-3-hydroxyphenaxy) phenyl] propane; 

30 bi6(hydroxyphenDxy)biphenyl compounds such as 4, 4 '-bis {4 - 
aniino-3-hydroxyphenoxy)biphenyl; and bis (hydroxyphenoxy- 
phenyl) sulfone compoionds such as 2,2-bis [4- (4-amino-3- 
hydroxyphenoxy) phenyl] sulfone - 

Further exanples of the diamine conpounds of tlie 

35 formula (2) are diamine cortpounds haying CSOOH group in- 
cluding benzenecarboxylic acid conpounds such as 3,5- 
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diaminobenzoic acid and 2 , 4-diaminobenzoic acid; 3,3- 
diamiiio-4 , 4 ' -dicarboxybiphenyl , 4,4' -diainino-3 , 3 ' -di- 
carboxybiphenyl, and 4,4-diandiMD-2,2\5. 5' -tetracarfaoxy- 
biphenyl; carboxydiphenylalkane cortipoimds such as 3,3'- 
5 dianiino-4 , 4 ' -dicarboxydiphenylmethane, 4 , 4 • -diamino-3 , 3 • - 
dicarboxydlphenylmethane , 4,4' ''diamino-2 , 2 ' -dicarbo^q^- 
pbenylmethane, 2, 2-bis [3-amino-4-carboxyphenyl3 propane, 
2, 2-biB [4-amino-3-carboxyphenyl] propane, 2, 2-bis [3-amino- 
4 -carboxyphjenyl] hexaf luoropropane , and 4,4' -diamixiQ- 

10 2 , 2 ' , 5 , 5 ' -tetiracarboxybiphenyl ; carboxydiphenyl ether 
compounds such as 3,3* -diaininD-4 , 4 ' -dicarbaxydiphenyl 
ether, 4,4' -diamine- 3,3' -dicarboxydiphenyl ether, 4,4'- 
diain±no-2 , 2 ' -dicarboxydipheiiyl ether, and 4,4 ' -diamixio- 
2,2',5,5'-tetracarboxydiphenyl ether; carboxydiphenyl 

15 sulf one conpounds such as 3,3* -diamino-4 , 4 ' -dicarboxydi- 
phenyl sulf one, 4,4 ' -diamino-S, 3 ' -dicarboxydiphenyl sul- 
f one, and 4,4' -diainixio-2 , 2 ' , 5 , 5 » -tetracarboxydiphenyl 
sulf one; bis (carboxyphenoxyphenyl) alkane confounds, such 
as 2,2-bis [4- (4-ainirio-3-GarbQxypheiK»Qr)phe^ 

20 bis(carboxyphenoxy)biphenyl conpounds such as 4,4 '-bis (4- 
amino-3-carboxyphenoxy)biphenyl ; and bis (carboxypheaioxy- 
phenyl) sulf one conpounds such as 2,2-bis [4- (4-ainino-3- 
carboxyphenoxy) phenyl] sulf one . 

There are iio specific limitations with respect to 

25 the diamine conpound other than the aforementioned di- 
amiJiDpolysiloxane and aromatic diamine having a polar 
group which can constitute the polyimidesiloxane . Pre- 
ferred is an aromatic diamine conpouiKl having the follow- 
ing formula (3) : . 

30 Formula (3) 



35 
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in the formula (3) , each of X and Y independently 
represents a bond, CH2/ €{01^)2^ CCCFa)^, O, a benzene 
ring/ or SO^; and n5 is 1 or 2. 

Exairples of the aroniatic diamine corrpounds of the 
5 foxTHula (3) include diamine cottpounds having one benzene 
ring^ such as 1^4-diaminobehzene/ 1/3-diaminobenzene, 
2 , 4 -dlaminotoluene , and 1 , 4 -diamino-2 , 5 -dihalogenobenz- 
ene; diamine compounds having two benzene rings, such as 
bis{4-aminophenyl) ether, bis {3-aminqphenyl) ether, 

10 bis (4-arainophenyl) sulfone, bis (3-aminophenyl) sulfone, 
bis ( 4 - aminophenyl ) methane , bi s ( 3 -aminophenyl ) methane , 
bis (4-aminophenyl) sulfide, bis (3 -aminophenyl) sulfide, 
2 , 2 -bis (4-aminophenyl ) propane , 2,2 -bis ( 3 -aminophenyl) pro- 
pane ,-2,2 -bis ( 3 -aminophenyl ) propane , 2,2 -bis ( 4 -amino- 

15 phenyl >hexafluoropropane, o-dianisidine, .o-tolidine, and 
tolidinesulfonic acid; diamine conpoimds having three 
benzene rings, such as l, 4-bis ( 4 -aminophenoxy) benzene, 
1, 4-bis (3-aminophenoxy) benzene, 1, 4-bis (4-amijaophenyl) - 
benzene, 1,4 -bis (3-aminophenyl) benzene, a,a ' -bis (4-amino- 

20 phenyl ) 1 , 4 -diiscpropylbenzene , and a , a ■ -bis { 4 -aminophen- 
yl) -1,3 -diispprqpylbenzene,- diamine cort5>oimds having four 
or more benzene rings, such as 2,2-bis [4- (4-aminophen- 
oxy) phenyl] propane, 2 , 2 -bis [4 - (4 -aminophenoxy) phenyl] - 
hexaf luoroprqpane , 2,2-bis[4-(4 - aminophenoxy) phenyl] sul - 

25 f one, 4 , 4 ' - (4 -aminophenoxy) biphenyl , 9 , 9-bis (4 -aminophen- 
. yl) f luorene, and 5, lO-bis (4-aminophenyl) anthracene. 

In addition, an aliphatic diamine conpound such as 
hexaraethylenediamine or diaminododecane can iDe enployed 
in combination with the above-mentioned diamine com- 

30 pounds • 

The polyimidesiloxane can be prepared by the follow- 
ing processes. 

a) . Equimolar amounts of the tetracarboxylic acid 
conpound and diamine conpound are reacted with each other 
35 in a polar organic solvent at 15-250^C to conduct polymer- 
ization and imidization, to give the polyimidesiloxane. 
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b) Each of the tetracarboxylic acid compound and 
dianiiiie compounds is divided. The diamine cottpound 
(e.g*, diaminopolysiloxane) and an excessive ainount: of 
the tetracarboxylic acid conpound are reacted with each 

5 other in a polar organic solvent at 15 -250^^0 to conduct 
polymerization and imidization, to give an imidesilpxane 
oligomer (mean polymerization degree: approx. 1 to 10) 
having a terminal acid anhydride group (or acid grofjp or 
ester group) . Independently, the tetracarboxylic acid 

10 corrpound and an excessive amount of the diamine conpound 
are reacted with each other in a polar organic solvent at 
15-250°C to conduct polymerization and imidization, to 
give an imide oligomer (mean polymerization degree: ap- 
prox* 1 to 10) having a terminal amino groiip. Both are 

15 mixed under the condition that the acid conponent and the 
diamine conponent are present in equimolar amounts, re- 
acted with each other at 15-60°C, and further reached at 
130-250°C/ to give the polyimidesiloxane. 

c) Equimolar amoimts of the tetracarboxylic acid 
20 corrpound and diamine cortpounds are reacted in a polar 

organic solvent at 20-80^, to perform polymerization to 
give a polyamic acid. The polyamic acid is imidized to 
give the polyimidesiloxane - 

. Examples of the polar organic solvents etrployed in 

25 the above-mentioned reaction for obtaining the polyimide- 
siloxane include nitrogen atom- containing solvents such 
as N/N-dimethylacetamide, N^N-diethylacetamide, N,N- 
dimethylformamxde, N,N-diethylformamide, N--methyl-2- 
pyrrolidone, l,3-dimethyl-2-imidazolidiJCione, and N-meth- 

30 ylcaprolactam; sulfur atom- containing solvents such as 
dimethylsulf oxide, diethyl sulfoxide, dimethyl sulfone, 
diethyl sulfone, and hexamethylsulfoamide; phenolic sol- 
vents such as cresol, phenol, and xylenol; diglyme sol- 
vents such as diethylene glycol dimethyl ether (diglyme) , 

35 triethylene glycol dimethyl ether (triglyme) , and tetra- 
glyme; and oxygen atom^containing solvents such as ace- 
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tone,' methanol, ethanol/ ethylene glycol, dioxane, and 
tetrahydrofuran* Pyridine and tetramethylurea are also 
errployable. Optionally, aromatic hydrocarbon solvents 
such as benzene, toluene and xylene or other organic 
5 solvents such as solvent naphtha or benzonitrile can be 
etiployed in combination with the polar organic solvent. 

The polyimidesiloxane prepaired by any of the above- 
mentioned processes a) -c) can be enployed. 

It is preferred that the polyimidesiloxane is solu- 

10 ble in the organic solvent at a concentration of 3 wt . % 
or more, more prefer^ly 5 to 60 wt.%, and that the ix:>ly- 
imidesiloxane solution shows a solution viscosity (at 
25^, determined by means of E-type rotary viscometer) in 
the range of 1 to 10,000 poise, more preferably 1 to 100 

15 poise. 

The polyimidesiloxane preferably has a higher molec- 
ular weight and a higher imidization ratio, from the view 
points of mechanical characteristics, (such as strength 
and elongation) of the cured product , . The higher raolecu- 

20 lar weight roughly corresponds to a logarithmic viscosity 
(0-5 g/100 mL4, solvent: N-methyl-2-pyr3rolidane, at 30^C) 
of 0.15 or more, especially 0.16 to 2. The imidizat±an 
ratio vdiich can be determined f rem IR spectrum preferably 
is 90% or more, more preferably 95% or more, further 

25 preferably essentially 100%. 

The curing conponent enployed in the polyimide- 
siloxane solution composition of the invention is an 
epoxy compoomd and/or a polyvalent isocyanate conpound* 
The epoxy cottpourid. preferably is a liquid or solid 

30 ^ppxy resin having an epoxy equivaleait in the range of 
100 to 4,000 and a molecular weight of 300 to 10,000. 

There are no specific limitations with respect to 
the polyvalent isocyanate corrpound, so far as the iso- 
cyanate conpound contains at least two isocyanate group. 

35 in its molecular structure. Examples of the polyvalent 
isocyanate conpounds include aliphatic, alicyclic, and 
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aroTTiatic diisocyanates, such as 1, 4-tetraTnethylene di- 
isocyanate, i, 5-pentamethylene diisocyanate, 1,6-hexa- 
methylene diisocyanate / 2,2, 4- trimethyl-1 , 6-hexaniet±iylerie 
diisocyanate, lysine diisocyanate, 3-isocyanatemethyl- 
5 3, 5, 5-trime1ihylcyclohexyl isocyanate (isophorone diiso- 
cyanate) , 1, 3-bis (isocyanatemethyl) -cyclohexane, 4 , 4 ' - 
dicycldhexylmetbane diisocyanate, tolylene diisocyanate, 
4,4' -diphenylme thane diisocyanate , 1 , 5 -naphthalene diiso- 
cyanate, toluidine- diisocyanate, and 3<ylylene diisocyan- 
10 ate. 

Ot±ier exairples of the polyvalent isocyanate coin- 
pounds are those derived from aliphatic, alicyclic and 
aromatic polyvalent isocyanates, such as isocyanurate- 
TTvodified polyvalent isocyanate, biuret -modified polyva- 
15 lent isocyanate, and urethane -modified polyvalent iso- 
cyanate. 

A preferred polyvalent isocyanate is a blocked poly- 
valent isocyanate which is produced by blocking the iso- 
cyanate groups of the polyvalent isocyanate with a block- 

20 ing agent. Ebcanples of the blocking agents are alcohol 
contpoundS/ phenol conpoimds, active methylene compounds, 
mercaptan conpounds, ac±damide conpounds, acidimide com- 
pounds, imidazole connpounds, urea oonpounds, oxime com- 
pounds, amine conpounds, imide coirpounds, and pyridine 

25 conpounds. The blocking agents can be used singly or in 
combination- Concrete examples of the blocking agents 
include alcohol corrpounds such as methanol, ethanol/ 
propanol, butanol, 2-ethylhexanol, methycellosolve/ 
butylcellosolve, methylcarbitol, benzyl alcohol^ and 

30 cycldhexanol; phenol corrpounds such as phenol, cresol/ 
ethylpheiiol, butylphenol, nonylphenol, dinonylphenol, 
styrene modified phenol, and hydroxi±>en2oate, active 
methylene corrpounds such as dimethyl malonate, diethyl 
inalonate, methyl acetoacetate, ethyl acetoacetate, and 

35 acetylacetone; mercaptan corrpounds such as butylmercaptan 
and dodecylmercaptan; acidainide corrpounds such as acetan- 
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ilide/ amide acetate, e -caprolactam, fi-valerolactam, y- 
butyrolactatu; acidindde coqpounds such as imide succinate 
and imide maleate; imidazole conpounds such as imidazole 
and 2 -methyl imidazole; urea cOTpounds such as urea, thio- 
5 urea/ ethyleneurea; oxime conpoimds such as formaldoxime/ 
acetaldoxime, acetoxime, methyl ethyl ketoxime/ and 
cyclohexanonoxime; amine conpounds such as diphenylamine, 
aniline / and carbazole; imine conpounds such as ethylene 
imine and polyethylene imide; hydrogensulfite conpounds 

10 such as sodixam hydrogensulfite; and pyridine cQitpounds 
such as 2-hydroxypyrid±ne and 2-hydroxyquinoline. 

In the invention^ the curing conponent is enployable 
in an amount of 1 to 50 weight parts, preferably 1 to 40 
weight parts, more preferably 2 to 40 weight parts, per 

15 100 weight parts of the polyimidesiloxane . In the poly- 
imidesiloxane solution corrposition of the invention, an 
epoxy conpound alone or a corribinaticai of an epoxy com- 
poimd and a blocked polyvalent isocyanate compound is 
favorably enployed. In the combination of the epoxy.com- 

20 pound and the blocked polyvalent isocyanate conpound/ a 
combination of 0.5 to 30 weight parts of an epoxy com- 
pound and 2 to 40 weight parts of a blocked polyvalent 
isocyanate conpound are preferably used per 100 weight 
parts of the polyimidesiloxane- This combination can be 

25 cured at a low tenperature such as 130^C or lower and 
shows good adhesion with sealing materials. 

CChe silicone defoamer enployed in the polyimide- 
siloxane solution conposition of the invention conprises 
dimethylpolysiloxane/ a polysiloxane conpound having a 

30 hydrqphilic group in a side chain thereof or at a termi- 
nal thereof, and a micro-powdery silica, and belongs to 
the generally called "self remulsif iable defoamer". The 
silicone defoamer preferably shows a water drop contact 
aiogle of not higher than 50^, more preferably not higher 

35 than 25**. 

A r^resentative exanple of the hydrqphilic group 
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attaclied to the side chain or at the terminal of the 
polysiloxane compound is a polyoxyalkylene group* Exam- 
ples of the polyoxyalkylene groups include polyoxyethyl- 
ene group, polyoxypropylene group, polyoxybutylene group, 
5 and polyoxyethylenoxypropylene group (i.e., a cqpolytner 
group derived from ethylene oxide and propylene oxide) - 
The polyoxyethylenoxypropylene group is most preferred. 

The hydrophilic group such as a polyoxyalkylene 
group can be attached to the side chain or at the termi- 

10 nal of the polysiloxane main chain of the polysiloxane 
compound. The hydrophilic group can be attached to the 
polysiloxane main chain via a connecting group such as an 
alkylene group. 

The polysiloxane coirponent s (i.e., dimethylpolysil- 

15 oxane and the polysiloxane coTipoimd having a hydrophilic 
group in the side chain or at the terminal) preferably 
contains the polysiloxane compound having a hydrophilic 
group in the side chain or at the terminal, in an amount 
of approx. 50 weight % or more, more preferably approx. 

20 60 to 90 weight %. 

The silicone defoamer etrployed in the invention may 
contain small amounts of various other polysiloxane com- 
pounds such as polysiloxane compounds modified, with an 
aromatic group (e.g., phenyl). 

25 The silicone defoamer employed in the invention pre- 

ferably contains 1 to 20 weight parts of the micro-pow- 
dery silica per 100 weight parts of a combination of 
dimethylpolysiloxane and the polysiloxane havixag the 
hydrophilic group. 

30 The silicone defoamer errployed in the invention is 

commercially available f rOTi Shln-Etsu Chemical Industries 
Co., Ltd-, under tradenames of KS530/ KS531 and KS538. 

In addition, the polyimidesiloxane solution ccxiposi- 
tion of the invention preferably contains a fine inorgan- 

35 ic filler. The fine inorganic filler preferably has a 

mean diameter of 0,001 to 15 /xm, more preferably 0.005 to 
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10 /xTH. Examples of the fine fillers include aerogil 
(i.e.^ micro-powdery silica)^ talc, mica, and barium 
sulfate* Preferred is a combination of aerogil and talc, 
mica and/or barixam sulfate. More preferred is a combina- 
5 tion of aerogil, talc and barium sulfate, 

Hxe fine inorganic filler is effective to control 
viscosity characteristics vdien the polyiraidesiloxane 
solution conposition is used to form a coated film by 
scireen printing, and further effective to appropriately 

10 decrease tin invasion (a phenomenon in which tin- enters 
between a copper foil and an insulating film to produce 
pitting corrosion in the copper foil) . 

The fine inorganic filler can be preferably employed 
in an amount of 20 to 150 weight parts, more preferably 

15 40 to 125 weight parts, per 100 weight parts of poly- 
imidesiloxane . 

In addition, the polyimidesiloxane solution composi- 
tion of the invention preferably contains a dissociating 
catalyst which causes dissociation of a blocking agent 

20 from a blocked polyvalent isocyanate at a tenperatiare 
higher than a predetermined temperature, and a curing 
catalyst (or a curing accelerator catalyst) which accel- 
erates a curing reaction between the polar group of poly- 
imidesiloxane and the epoxy group and/or the isocyaxiate 

25 group. 

Exatrples of the dissociating catalysts for blocked 
polyvalent isocyanate include di butyl tin laurate and 
tertiary amines, The dissociating catalyst is preferably 
employed in an amount of approx. 0.01 to 25 weight parts, 

30 more preferably approx. 0,1 to 15 weight parts, per 100 
weight parts of the blocked polyvalent isocyanate. 

Exattples of the curing accelerator catalysts include 
imidazoles such as 2 -ethyl -4 -methyl imidazole and tertiary 
amines. The curing accelerator catalyst is preferably 

35 enployed in an amount of approx. 0.01 to 25 weight parts, 
more preferably approx. 0.1 to 15 weight parts, per lOO 
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weight parHs of the blocked polyvalent isocyanate. 

In the case that the polyimidesiloxane solution 
coirposition of the invention conprises both of an epoxy 
conpoiond and a blocked polyvalent isocyanate, the solu- 
5 tion coirposition preferably contains a tertiary amine 

which can serve as a dissociating catalyst and further as 
a curing accelerator catalyst* 

Examples of the tertiary amines include l^S-diazabi- 
. cyclo [5.4 .0] -7-undecene (can be abbreviated to OBU) , N,N- 

10 dimethylbenzylamine , N , N , N \ N ' - te tramethyUiexanediamiTie , 
triethylenediamine (TEDA) , 2-dimethylaniinomethylphenol 
(DMP-10) , 2^4, 6-tris ( dime thy lamino) phenol {DMP-30) , ..di- 
morpholinodiethyl ether (EMDEE) , 1,4-dimethylpiperazine, 
and cyclohexyldimethylamine, 

15 Anrong the above-mentioned tertiary amines, 1,8-di- 

azabicyclo [5.4.0] -7-undecene (DBU) , N- dimethylbenzyl- 
amine/ and N,N,N' ,N' -tetramethylhexanediamine are partic- 
ularly preferred, because these amines can cause dissoci- 
ation of a blocking agent from the blocked isocyanate at 

20 an appropriate temperatvire and further caxises accelera- 
ticMCL of C2x>ss- linking reaction betv;een the polyimide- 
siloxane and the epoxy cotrpouxjd and polyvalent isocyanate 
at an appropriate temperature, when the polyimidesiloxane 
solution coirposition of the invention conprises both of 

25 the epoxy coirpound and blocked polyvalent isocyanate. 

The tertiary amine can be enployed in an ambirat of 
0.5 to 20 weight parts, preferably 1 to 10 weight parts ^ 
per 100 weight parts of a compound having a polysiloxane 
skeleton. 

30 ihe organic solvent of the polyimidesiloxane solu- 

tion coirposition of the invention can be an organic sol- 
vent which has been used for the preparation of the poly- 
imidesiloxane. Preferred exanples are nitrogen atom- 
contalning solvents such as N,N-dimethylacetajmide, N,N- 

35 diethylacetamide, N,N-dimethylformamide^ N, N-diethylf orm- 
atnide , N-methyl-2 -pyrrolidone , 1,3 "diraethyl-2 -imidazoli- 
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dinone, and N-metJiylcaprolactaTn; sulfur atom-contairLLng 
solvents such as dime tliylsulf oxide, diethyl sulfoxide, 
dimethyl sulfone, diethyl sulfone, and hexamethylsulfo- 
amide; phenolic solvents such as cresol, phenol, and 
5 xylenol; diglyme solvents such as di ethylene glycol di- 
methyl ether (diglyme) , triethylene glycol dimethyl ether 
(triglyme) , and tetraglyme; and oxygen atom- containing 
solvents such as acetone, acetophenone, propiophenone, 
ethylene glycol, dioxane, and tetraliydrofuran* More 

10 preferred exanples are N-methyl- 2 -pyrrol idone, N,N-di- 

methyisulf oxide , N, N-dimethylf ormamide , N, N-diethylf orm- 
amide , N , N- dimethylacetamide , N, N-diethylacet amide , 
butyrolactone, triethylene glycol dimethyl ether, and 
diethylene glycol dimethyl ether* Particularly preferred 

15 are diglyme solvents such as diethylene glycol dimethyl 
ether (diglyme) , triethylene glycol dimethyl ether (tri- 
glyme) , and tetraglyme. 

The polyimidesiloxane solution cortposition of the 
invention may further contain 0-1 to 100 weight pairts of 

20 . a colored organic pigment or a colored inorganic pigment, 
per 100 weight parts of the polyimidesiloxane. 

The polyimidesiloxane solution conposition of the 
invention can be easily prepared by mixing the predeter- 
mined amounts of polyimidesiloxane, a curing conponent 

25 such as an epoxy compound and/or a polyvalent isocyanate, 
the silicone defoamer, a fine filler, and an organic . 
solvent unifomaly under stirring. The polymerization 
solution containing polyimidesiloxane can be enployed as 
such or after by diluting with an appropriate organic 

30 solvent. The organic solvent can be the polar organic 

solvent enployed in the preparation of polyimidesiloxane. 
The organic solvent preferably has a boiling point of 
140*=*C to 210*^0. If the solution coitposition is to be pro- 
cessed by screen printing, the organic solvent preferably 

35 is an organic solvent (e.g., triglyme) having a boiling 
point of 180^C to 200*=C Such organic solvent is favor- 
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ably employable because the orgaxdc solvent hardly evapo- 
rates and dindjoishes - The organic solvent is generally 
used in an amount of 60 to 200 weight pairts, per 100 
weight parts of the polyimidesiloxane. 
5 The polyimidesiloxane solution cotrposition of the 

invention preferably has a soluticaa viscosity (at room 
tCTperatvire, 25°C) in the range of 50 to 10,000 poise, 
more preferably 100 to 1,000 poise, wosn preferably 100 
to 600 poise • The solution composition having such solu- 

10 tion viscosity is preferred in consideration of workabil- 
ity of the screen printing and characteristics of the 
resulting insulating cured film. 

Hie polyimidesiloxane solution cotrposition of tJie 
invention can be satisfactorily applied on a board such 

15 as a flexible wiring board by a screen printing method, 

and converted into an insulating cored film by heating at 
a relatively low tenperature . The resulting insulating 
cured film shows good adhesion onto the board/ little 
warpage, good heat resistance, good resistance to sol- 

20 vents and chemicals (little tin invasion) , high flexing 

strength, and good electric characteristics. Particular- 
ly, the solution conposition shows good deaeration 
(quickly releases air babbles, within 400 sec. or short- 
er, particularly ±00 sec. or shorter, according to the 

25 later-mentioned measurement method) • Therefore, the 

workability in the screen printing of the solution cottpo- 
sition for the preoparation of the insulating cured film 
is prominently improved. Moreover, the repulsion in the 
vicinity of the cured film which causes poor adhesion 

30 after the application of the solution conposition onto a 
wiring board and heat treatment of the applied solution 
conposition. The repulsive space preferably is 100 fjxa or 
shorter, more preferably 30 fim or shorter, according to 
the later-mentioned measurement method, Therefore, good 

35 wettability of an anisotropic conductive film or an an^ 
isotropic conductive paste onto the outer lead area is 
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assured, and highly reliable electric connection can be 
accomplished . 

The procedure for applying the polyimidesiloxane 
solution conposition onto a wiring boarxi is described 
5 below, 

A representative application procedure conprises the 
steps of: 

(1) coating the polyinddesiloxane solution corrposi- 
tion on a local area of an electric circuit surface of a 

10 wiring boarxi so as to form a coated film locally covering 
the wiring area; 

(2) heating the coated solution conposition film to 
give an insulating cured film; and 

(3) forming an electrical contact of an anisotropic 
15 conductive film (ACP) or an anisotropic conductive paste 

(ACP) on a wiring area on vdiich no insulating cured film 
is formed. 

The conventionally enployed application procedures 
can be utilized except for using the polyimidesiloxane 
20 solution conposition of the invention. 

Pig, 1 illustrates a section of a wirixjg board on 
which a chip conponent (such as IC chip conponent) is 
attached to the inner lead, and an electrode of a liquid 
display device is attached to the outer lead via ACF or 
25 ACP* 

The wiring board of Fig. 1 can be manufactured by 
the following process, 

(1) A wiring board cotrposed of an insulating poly- 
imide film board 1 and an electric circuit wiring 2 

30 formed on the film board. The svirface of the electric 
circuit wiring 2 is optionally plated with tin. 

(2) The polyimidesiloxane solution compositicm is 
applied onto a predetermined area of the svirface of the 
wiring board by screen printing, and the applied film is 

35 heated to 50 to 210°C to give an insulating ciored film 3. 
The heating is generally carried out at approx, 160^ but. 
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if a tin-plating is already tnade on the circuit wiring, 
t±ie heating is cajrried out at a relatively low tetrgpera- 
ture such as approx. 120'='C. 

(3) The area of surface of the circuit wiring on 
5 which no insulating cured film is placed is plated with 

tin to form a tin-plated layer 4 . If the tin-plating is 
already made, this- step can be omitted* 

(4) A chip conponent 5 is electrically connected to 
a wiring area coated with no insulating cured film (inner 

10 lead) via gold bump 6, 

(5) An underfill material 7 (curing resin such as 
an epoxy resin) is incorporated into a space between the 
insulating polyimide film board 1 and the chip component 
5, and then heated to approx. 150-160^, to cure the 

15 underfill material. 

(6) An electrode 9 of a liquid display panel s\d?" 
stirate 10 is connected to the wiring board at a wiring 
area coated with no insulating cured film (outer ^ lead) 
via ACF or ACP8 . 

20 

EXAMPIiES 

In the following exanples, "deaeration period" is 
determined by the following procedures. 

25 A polyimidesiloxane composition is manually coated 

cai a polyimide film (UPILEX 25S) in a framed 1 cm x 1 cm 
area using a squeegee (hardness: 70, made of silicone 
rubber) and a screen mask (SUS #180, emulsion thickness: 
15 /^m, mesh thickness: 101 ^m ) . ihe coated surface is 

30 observed through a light microscope (x lO) under trans- 
mitted light, to measure a period of time until all bub- 
bles diminish. The measurement is repeated three times, 
and an average of the measure periods is indicated as 
"deaeration period". A shorter deaeration period means 

35 good deaeration property. 

The "repulsion" is evaluated by the following proce- 
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dvures. 

A polyimidesiloxane solution corrposition is coated 
on a mirror face of a copper foil (CF-T8, available from 
Fiikuda Metal Foil Powder Industries Co., Ltd.) using a 
5 screen mask (SUS#180, emulsion thickness: 15 fjon, mesh 

thiclcness: 101 /im) and a squeegee (hardness: 70^ made of 
silicone rubber) . The coated conposition is heated to 
120°C (or 160*^) for one hour to perform curing. The 
copper foil is then plated with tin and heated to 150*^0 

10 for 2 hours. Thus, a test sanple for evaluating repul- 
sion is prepared- 

In the evaluation of repulsion, 0,1 mL of a mixed 
liquid No. 35.0 for wetting tension test (available from 
Wako Pure Chemical Co* ^ Ltd.) is spotted onto the test 

15 sanple at a position apart from the side line of the 

cured film by i cm using a dropping pipet. Subsequently, 
the dropped liqp^id is moved onto the cured film over the 
side line by means of a tip of the dropping pipet, and 
the moved liquid is then retximed onto the copper sur- 

20 face- -Thereafter, a space formed between the side line 
of the cured film and a side line of the returned liquid 
vdiich is produced by repulsion on the copper surface is 
measured. A larger space means that the repulsion is 
higher - 

25 The ACF adhesion strength is measiored by the fol- 

lowing procedures. 

A test sairple for measurement of the ACF adhesion 
strength is prepared in the sajne manner as that errployed 
for the evaluation of "repulsion". Separately, ACP 

30 (EP1708E, available from Sony QiCTiical Co., Ltd.) is 
pressed onto a mirror face of a copper foil (CF-T8, 
available from Fukuda Metal Foil Powder Industries Co., 
Ltd.) at 60^. Then, the ACF area of the copper foil 
having ACP is placed in the vicinity of the cured film on 

35 the test sanple for measurement of ACF adhesion strength, 
and the copper foil is pressed at a pressure of 10 kg/ctr? 
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at 190'='C for 10 seconds. Thus, a coroposite for peeling 
test is produced. The conposite is then subjected to 90° 
peel test to deterTtiine the peeling strengrth. 

The water drop contact angle is measured by the 
5 following procedures. 

A defoamer is coated on a mirror face of a copper 
foil {CF-T8, available from Fukuda Metal Foil Powder 
Industries Co., Ltd.) to form a thin layer. On the thin 
layer is spotted a drop of pure water ^ and the contact 
10 angle is meas\ired by means of a water drop , angle -measxir- 
ing apparatus. The measurement is repeated five times, 
and its average value is indicated as the. water drop 
contact angle. 

In the working exairples and coirpajrison exarrpleS/ the 
15 following materials {other than a defoamer) are etrployed: 
[Epoxy compound] 

(1) Epikote 828: epoxy resin, epoxy equivalent: 
190, available from Japan Epoxy Resin Co., Ltd. ; 

(2) Epikote 157S70: epoxy resin, epoxy equivalent: 
20 210, available from Japan Epoxy Resin Co., Ltd.; 

[Polyvalent isocyanate conpound] 

B-882N: Takenate B-882N, blocked l, 6-hexaraethylene 
diisocyanate (blocking agent : methyl ethyl ketoxirae) , 
available from Mitsui -Takeda Chemical Co. , Ltd. ) ; 
25 [Curing catalyst] 

2E4MZ: 2 -ethyl- 4 -methyl imidazole, available from 
Shikoku Chemical Industries Co., Ltd,); 

DBU: 1 , S-diazabicyclo [5 .4 . 0] -7-undecene, available 
from Aldrich Corp . ; 
30 [Inorganic filler] 

Aerogil #50: mean size:. 30 nm, available from Japan 
Aerogil Co., Ltd*; 

Aerogil #130: mean size: 16 nm, available from 
Japan Aerogil Co, , Ltd, ; 
35 Talc Microace P-3, mean size: 5.1 /zm, avail- 

able from Japan Talc Co., Ltd.; 
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Barium sulfate B-30: mean size: 0.3 ^m, available 
from Sakai Qiemical Industries Co., Ltd. 

[Reference Exanple 1) 
5 Preparation of polyimidesiloxane solution 

In a 500 triL-volume glass flask were placed 47 . 1 g 
(0.16 raol . ) of 2 , 3 , 3 • , 4 * ^biphenyltetracarboxylic acid 
dianhydride and 100 g of methyltriglyme {TG, solvent) . 
The content in the flask v?as heated to 180°C under stir- 
10 ring in a nitrogen atmosphere. In the flask were further 
placed 125 - 1 g (0. 136 mol .) of a , o -bis (3 -aminopropyl) - . 
polydimethylsiloxane (amino equivalent: 460) and 40 g of 
TG. The content in the flask was then heated to 180°C for 
60 min. / \mder stirring. To the reaction mixture were 
15 a:dded 6.9 g (0.024 mol.) of 3,3'-carboxy-4,4' -diaminodi- 
phenylmethane (MBAA) and. 39 g of TG, and the resulting 
. mixture was heated to ISO^C for 10 hours under stirring. 
The reaction mixture was tlien filtered. The resulting 
polyitnidesiloxane reaction solution had a polymer solid 
20 concentration of 51 wt.%, and tiirf, of 0.20. The imidiz^- 
ation ratio was almost 100%. 

[Exanple 1] 

In a glass vessel were placed 40.0 g of tlie poly- 
25 imidesiloxane solution obtained in Reference Example 1, 
3.7 g (9.25 weight parts per 100 weight parts of the 
polyimidesiloxane solution/ same hereixiafter) of Epikote 
828 (epoxy coirpound) ^ 0.08 g (0.2 weight part) of curing 
catalyst 2E4MZ, 0.9 g (2.25 weight parts) of silicone 
30 defoamer KS 531 (self-emulsifiable silicone defoainer 

available from Sliin-Etsu Chemical Industries Co. , Ltd., 
comprising dimethylpolysiloxane, a hydrophilic polysil- 
oxane conpound having polyethylenoxyprppyleno^qr group in 
its side chain (in an amoimt larger than the ainount of 
35 the dimethylpolysiloxane) , and a micro-powdery silica; 

water drop contact angle: 18°), 3.9 g (9.75 weight parts) 
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of Aerocril #50 (inorganic filler), 4.8 g (12.0 weight 
parts) of Microace P-3 (talc), and 14.5 g (36.25 weight 
parts) of Barium sulfate B-30. ihe content was stirred 
at 25^ for 2 hours, to give a uniform polyimidesxloxane 
composition of the invention. 

The deaeration period (sec.) and repulsion space 
(/im) of the polyimidesiloxane composition are set forth 
in Table l- 

[Exaitple 2] 

The procedures of Exannple i were repeated except 
that Epikote 828 (epoxy compound) was replaced v/ith 
Epikote 157S70 and that the curing catalyst 2E4MZ was 
used in an amount of 0.25 weight part (amount relative to 
100 weight parts of the polyimidesiloxane solution, same 
hereinafter), to give a polyimidesiloxane composition of 

tiie invention- 

Ihe deaeration period (sec), repvils ion space (/zm) , 
and ACF peeling strength (g/cm) of the polyimidesiloxane 
composition are set forth in Table l. 

[Exanple 3] 

■me procedures of Example 2 were repeated except 
that EpUcote 1S7S70 (epoxy compound) was used in an 
amount of l weight part (amount relative to 100 weight 
parts of the polyimidesiloxane solution, same hereinaf- 
ter) , that 10 weight parts of the polyvalent isocyanate 
compound B-882N was supplemented, that the curing cata- 
lyst was changed to a combination of O-i weight part of 
2E4MZ and 0.4 weight part of DBU, and the inorganic fxll 
er was changed to a combination of 2 weight parts of 
Aerogil #50, 8.25 weight parts of Aerogil #130, 22.75 
weight parts of Microace P-3, and 11.25 weight parts of 
Barium sulfate B-30, to give a polyimidesiloxane composi 
tion of the invention. 

The deaeration period (sec) and repulsion space 
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(^m) of the polyimioLesiioxane corrposition are set forth 
in Table 1. 

[Exattple 4] 

5 The procedures of Example 2 were repeated except 

that the silicone defoatner KS531 v?as replaced with KS530 
(self-emalsifiable silicone defoamer, corrprising dimeth- 
ylpolysiloxane, a hydrophilic polysiloxane cortpotuid hav- 
ing polyethylenoxy-propylenoxy group in its side chain 

10 (in an amount larger than the amount of the dimethylpoly- 
siloxane) and a micro-powdery silica; water drop contact 
angle: 13*) , to give a polyimidesiloxane conposition of 
the invention. 

The deaeration period (secj, repulsion space {^m) , 

15 and ACF peeling strength (g/cm) of the polyimidesiloxane 
conposition are set forth in Table 1. 

[Exanple 5] 

The procedures of Exaraplei 2 were repeated except 
20 that the silicone defoamer KS531 was replaced with KS538 
(self-emulsifiable silicone defoamer, available from 
Shin-'Etsu Chemical Industries Co,, Iitd- , coirprising di- 
methylpolysiloxane, a hydrophilic polysiloxane coitpound 
having polyethylenoxy-propylenoxy groiip in its side chain 
25 (In an amount larger than the amount of the dimethylpoly- 
siloxane) , and a micro-powdery silica; water drop contact 
angle: 17*=*) ^ to give a polyimidesiloxane conposition of 
the invention. 

The deaeration period (sec), repulsion space (/xm) , 
30 and ACF peeling strength (g/cm) of the polyimidesiloxane 
composition are set forth in Table 1. 

[Conparison Ebcanple 1] 

The procedures of Exanple 2 were repeated except 
35 that the silicone defoamer KS531 was replaced with DB-lOO 
(defoamer available from Dow Coming Asia Co., Ltd,, com- 
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prislng dimethylpolysiloxane and a micro-powdery silica; 
water drop contact angle: 66°), to give a polyitnidesilox- 
ane conposition for conoparison. 

Tlie deaeration period (sec), repxilsion space (^m) , 
and AC3F peeling strength (g/cm) of the polyimidesiloxane 
conposition are set fortli in Table i. 

[Oonparison Example 2] 

The procedures of Exanple 2 were repeated except 
that the silicone defoamer KS531 was replaced with KS510 
(oil-cottpound type silicone defoamer, available from 
Shin-Etsu Chemical Industries Co. , Ltd. . comprising a 
polyoxysiloxane compound having an al)cyl group of at 
least 10 carbon atom in its side chain and a tnicro-pow- 
dery silica; water drop contact angle: 94*») , to give a 
polyimidesiloxane ccHtposition for conparison. 

The deaeration period (sec.)/ repulsion space (/xm) , 
and ACF peeling strength (g/cm) of the polyimidesiloxane 
conposition are set forth , in Table 1- 

[Cottparison Example 3] 

The procedures of Exattple 2 were repeated except 
that the silicone defoamer KS531 was replaced with X-50- 
1041 (emulsion type silicone defoamer, available from 
Shin-Etsu ChOTiical Industries Co., Ltd., comprising 
dimethylpolysiloxane, a micro-powdery silica, and a emul- 
sifying agent; water drop contact angle: .19°), to give a 
polyimidesiloxane conposition for coitparison. 

The deaeration period (sec), repulsion space (/rni) , 
and ACF peeling strength (g/cm) of the polyimidesiloxane 
conposition are set forth in T^le 1. 

[Conparison Exanple 4] 

The procedures of Exanple 2 were repeated except 
that the silicone defoamer KS531 was replaced with KM-981 
(emulsion type silicone defoamer, available from Shin- 
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Etsu Cheniical Industries Co., Ltd., corrprising dimethyl- 
polysiloxane, a micro -powdery silica, and a ecnalsifying 
agent; water drop contact angle: 30*") / to give a poly- 
imidesiloxane conposition for conparison. 
5 Itte deaeration period (sec), repulsion space {(im) , 

and ACF peeling strength (g/cm) of the polyimidesiloxane 
cort5X3sition are set forth in Table 1. 

[Conparison Exatrple 5] 
10 The procedures of Exarrple 2 were repeated except 

that the silicone defoaraer KS531 was. replaced with NOPCX) 
NX2 (metal soap type defoamer, available from Sxm-Nopco 
Co., Ltd,, comprising a fatty acid metal salt; water drop 
contact angle: 10^), to give a polyimidesiloxane composi- 
15 tion for conparison. 

The deaeration period (sec), repulsion space ifm) , 
and ACF peeling strength (g/cm) of the polyimidesiloxane 
composition are set forth in Table 1. 

[Gonparison Exattple 6] 

The procedures of Exarrple 2 were repeated except 
that the silicone defoamer .KS531 was replaced with ETblen 
AC-326F (acrylvinyl ether type defoamer, available from 
Kyoeisha Chemical Co. , Ltd- ; water drop contact angle: 
42**), to give a polyimidesiloxane cortposition for compari- 
son. 

The deaeration period (sec), repulsion space (/im) , 
and ACF peeling strength (g/cm) of the polyimidesiloxane 
conposition are set forth in Table 1. 
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stiirengrbli 


Exanple 1 


38 sec- 


0 


/im 




Exanple 2 


47 sec. 


0 


/jtm 


780 g/cm 


EKarrple 3 


57 sec* 


0 






Exarnple 4 


37 sec- 


0 


/xm 


740 g/cm 


Exauple 5 


24 sec. 


0 


fJLVCi 


750 g/cm 


Com. Ex. 1 


25 sec.. 


500 




740 g/cm 


Com. Ex. 2 


142 sec- 


400 


fxm 


280 g/cm 


Com. Ex. 3 


26 sec* 


410 


jjm 


290 g/cm 


Com. Ex, 4 


28 sec. 


370 




340 g/cm 


Com. Ex. 5 


>600 sec. 


0 


fJXCi 


770 g/cm 


Com- Ex. 6 


>600 sec. 


0 


pan 


780 g/cm 
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